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Introduction 


1.  A  contract  was  Issued  by  the  LI.S.  Arrny  Corps  of  Engineers  to  the 
Washington  State  Game  Department  to  map  the  habitat  types  found  In  the 
Snohomish  River  basin  (see  Figure  1  for  location  of  area  mapped).  Also, 
cr.tlcal  biological  areas  and  habitat  types  were  Identified.  Despite 
the  extensively  altered  or  developed  nature  of  the  Snohomish  River  basin, 

It  Is  necessary  to  Identify  Its  essential  features  In  order  to  effectively 
respond  to  present  and  future  demands  In  a  more  environmentally  sound 
manner.  The  contract  Issued  to  the  Game  Department  to  classify  the  habitat 
types  on  the  Snohomish  River  and  its  tributaries  Is  an  attempt  to  identify 
these  features,  to  assist  in  consideration  of  land-use  management. 

Methods 

2.  During  the  initial  stage  of  this  study,  a  classification  system 
(Appendix  A)  was  developed  for  use  In  the  entire  Snohomish  River  basin. 

The  majority  of  the  system  Is  the  same  as  that  presently  being  used  by 

the  Coastal  Habitat  Inventory  Team,  Washington  State  Game  Department.  How¬ 
ever,  some  changes  were  made  in  the  aquatic  lands  section  of  the  classifi¬ 
cation  system.  These  changes  follow  descriptions  of  Ellers  (1975),  Jeffer¬ 
son  (1975),  Anderson,  et.  al_.  (1976),  Cowardln,  et.  ah  (1977),  and  the 
author's  descriptions  and  names  when  different  habitat  types  were  found.  An 
example  of  the  latter  Is  the  intertidal  brackish/freshwater  swamps. 

3.  To  Identify  different  habitat  types  found  In  the  river  basin,  the 
following  methods  were  used:  (1)  all  areas  on  color  infrared  and  black 
and  white  aerial  photographs  which  appeared  to  be  distinct  vegetative  or 


habitat  types  were  noted;  (2)  these  were  then  groundtruthed  to  confirm 
or  correct  the  type  designations;  and  (3)  line  transects  were  placed 
through  some  salt  marsh  conmunities  to  better  define  fourth  level  types 
(see  paragraph  10  for  a  definition  of  fourth  level  types). 

4.  Vegetative  analysis  In  the  salt  marsh  community  was  done  by  the 
line-intercept  technique  as  described  by  Cox  (1972).  Ten-meter  transects 
were  used.  Four  line  transects  were  placed  in  the  Juncus-Potentilla- 
Aqrostis-Triglochin-Deschampsia  community,  three  in  the  Carex-Triglochin 
community  and  two  in  the  Carex-Potenti 1 1 a-Aqrostis-Trlglochi n-Deschampsi a 
community. 

5.  Color  infrared  aerial  photographs  (1:6000)  were  used  to  map  the 
area  downstream  from  the  confluence  of  Ebey  Slough,  while  black  and  white 
aerial  photographs  (1:12000)  were  used  to  map  the  area  upstream  from 

the  confluence  of  Ebey  Slough.  Stereo  pairs  of  these  aerial  photographs 
were  placed  under  a  mirror  stereoscope.  A  sheet  of  mylar  was  placed  over 
one  of  the  stereo  'uiri.  Polygons  were  then  traced  around  each  habitat 
type,  greater  than  or  equal  to  one-half  acre  in  size,  found  in  the 
photograph. 

6.  To  determine  the  accuracy  of  this  process,  using  the  color  infrared 
aerial  photographs,  75  polygons  were  randomly  chosen  for  field  checking. 
Mapping  accuracy  was  greater  than  95  percent.  No  attempt  was  made  to 
determine  mapping  accuracy  on  the  black  and  white  photographs,  since 

each  polygon  was  checked  in  the  field. 

7.  After  photo-interpreting  and  field  checking  were  completed, 
polygons  from  a 'it  photographs  were  transferred  to  a  mylar  overlay  placed 
on  either  a  1:6000  or  1:12000  base  map  of  the  study  area. 

8.  Habitat  types  were  photographed  and  35mm  color  slides  have  been 


submitted  with  this  report. 


9.  Included  with  this  report  are  7  maps  (Figure  2)  showing  habitat  types 
of  the  Snohomish  delta  and  estuary.  Maps  showing  habitat  types  in  areas 
upstream  of  the  confluence  of  Ebey  Slough  and  the  Snohomish  River  are 
available  for  review  at  Seattle  District,  U.S.  Army  Corps  of  Engineers. 
Results 

10.  The  system  which  was  used  for  classifying  the  Snohomish  River  basin 
is  presented  in  Appendix  A.  This  classification  system  has  four  levels, 
where  a  one-digit,  identifier  is  more  general  than  a  four-digit  identifier. 
For  example,  number  6  refers  only  to  aquatic  lands;  62  specifies  vegetated 
ncnforested  wetlands;  624  is  salt  marsh;  and  62s!  refers  to  a  specific 
salt  marsh  plant  community,  Carex.  Also,  a  zero  identifier  is  used  in  the 
fourth  level  to  cover  all  other  possibilities  not  listed  at  that  level. 

11.  Narratives  for  the  classification  system  are  given  in  Appendix  B. 

This  section  includes  a  description  of  each  habitat  type  and  a  general 
discussion  on  the  relative  biological  importance  of  habit** *■  classes. 

12.  Some  problems  were  encountered  during  the  mapping  process.  These 
were:  (1)  color  infrared  signatures  for  habitat  types  varied  between  photo 
graphs  and  (2)  eelgrass  boundaries  were  difficult  to  determine  from  the 
aerial  photographs.  More  time  was  needed  for  ground  checking  thar.  had  been 
expected  due  to  the  variability  of  color  signatures  between  infrared  photo¬ 
graphs.  Availability  of  both  false  color  infrared  and  true  color  or  black 
and  white  photographs  would  alleviate  this  problem. 

13.  Eelgrass  beds  sometimes  occur  in  depths  which  make  them  nearly  in- 
discernable  on  aerial  photographs  unless  special  photographic  techniques 
are  used.  For  this  reason,  determining  the  exact  boundaries  of  the  eelgrass 
beds  may  require  observation  by  diving. 

14.  Appendix  C  lists  area  totals  (in  acres  and  hectares)  of  all.  habitat 


classes  found  on  the  maps. 
Discussion 


15.  This  study  Is  Intended  to  aid  the  Corps,  other  public  agencies,  and 
permit  applicants  In  evaluating  the  biological  Impacts  of  proposed  develop¬ 
ment  activities  In  the  Snohomish  River  basin.  The  most  critical  biological 
areas  within  the  Snohomish  River  basin  are  marshes,  swamps,  and  forested 
riparian  areas.  Some  of  the  specific  critical  areas  within  the  three 
critical  habitat  types  are:  salt  marshes  at  the  mouth  o*  Qullceda  Creek, 
the  salt  marsh' on  the  eastern  tip  of  Smith  Island,  and  the  salt  marsh  east 
of  the  Tulallp  dump,  large  freshwater/brackish  marshes  southeast  of  Marys¬ 
ville,  all  freshwater  marshes  found  around  oxbow  ponds,  swamps  and  marshes 
on  Otter  Island,  the  four  large  swamps  on  Ebey  Island  Including  a  large 
swamp  on  the  southwestern  corner  owned  by  the  Washington  State  Game  Depart¬ 
ment,  and  large  cottonwood  dominated  riparian  strips  along  the  Snohomish, 
Skykomlsh,  and  Snoqualmle  Rivers. 

16.  Reasons  for  the  critical  biological  area  designation  given  to  marshes, 
swamps  and  forested  riparian  habitat  types  are  their  high  productivity,  the 
large  number  of  wildlife  and  plant  species  almost  exclusively  dependent  on 
these  types;  the  dependence  of  wildlife  from  other  habitat  types  on  these 
types;  their  relative  scarcity;  and  their  role,  particularly  marshes  and 
swamps.  In  flood  control  and  maintenance  of  water  quality. 

17.  Marshes  and  swamps  are  some  of  the  most  productive  habitat  types 
known  to  man  (Whittaker  1975).  Because  of  their  high  productivity,  they 

are  Inhabited  by  a  diverse  array  of  plants  and  animals  and  therefore,  support 
complex  food  chains.  The  loss  of  these  habitats  can  result  In  the  loss  of 
many  animals  and  plants  directly  associated  with  marshes  and  swamps  and  can 
cause  the  decline  of  wildlife  populations  In  adjacent  habitats. 
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18.  Riparian  type  habitats  are  streamslde  or  riverside  communities 
(Rase  and  Layser,  1977),  whose  Influence  Is  felt  far  beyond  the  river's 
hanks.  Because  of  the  combination  of  elements  that  make  up  riparian  sys¬ 
tems,  they  can  support  a  high  diversity  of  plant  and  animal  life.  Plant 
assemblages  are  'ften  only  associated  with  this  habitat  type  and  the  aggre¬ 
gation  of  animals  and  plants  are  biologically  important  (Hubbard  1977). 
Riparian  systems  are  critical  to  the  survival  of  native  fishes,  and  are  of 
paramount  importance  to  many  birds'  breeding  activities.  Other  birds 
which  are  not  so  restricted,  show  a  definite  preference  for  the  riparian 
zone.  In  fact,  the  riparian  ecosystems  In  the  southwest  supports  the  high¬ 
est  density  of  nesting  bird  species  in  the  United  States  (Johnson  et.  al_. 
1977).  Most  mammals  are  not  as  dependent,  yet  the  plant  communities  assoc¬ 
iated  with  rivers  and  their  bottomlands  offer  a  rich  diversity  of  forage 
and  cover,  resulting  In  high  diversity  of  animal  inhabitants. 

19.  The  classification  and  mapping  of  the  Snohomish  River  basin  Is  a 
beginning  step  In  developing  an  understanding  of  the  complex  biological 
Interrelationships  of  this  riverine  and  estuarine  system,  if  a  more  com¬ 
plete  understanding  of  these  complex  biological  relationships  is  desired, 
more  ecological  research  should  be  done  in  this  area.  Perhaps,  more 
information  may  show  that  some  habitats  are  even  more,  or  less,  critical 
than  had  been  thought  which  could  have  an  effect  on  land  use  decisions  made 
In  the  Snohomish  River  basin.  The  next  step  In  the  study  of  the  Snohomish 
River  basin  would  be  an  Inventory  of  what  plants  and  animals  are  there. 

20.  I  would  like  to  thank  Karen  Helmerson,  Alice  Stlckney,  Jennie  Wood, 
Rick  Knight,  Bill  Nelson,  Ron  Van  bianchi,  Ron  Hirschi,  Tom  Juelson,  and 
Rick.Albright  for  assistance  during  this  study. 


Habitat  Classification  System  for  the  Snohomish  River  Estuary  Study 


Level 
1  Urban 


Level  3  Level  4 

*111  Nonwooded 

Residential 
*112  High  Density 
Residential 

*113  Wooded  Residential 


Level  2 
11  Residential 


*12  Commercial/ 
Service/ 
Industrial 

14  Transportation/ 
Utility 


*15  Harbor/Port 


16  Construction 


141  Airport 

142  Ferry  Service 
*143  Highway 

*144  Railroad 
*145  Pipeline 
*146  Bridge 

147  Power  Line/ 

Right-of-way 

148  Water  and  Waste 

Treatment/ 

Storage 

*152  Marina 
153  Log  Storage 


*154  Riprap 
*155  Dike 
*156  Breakwater 
*157  Pili  g 
*158  Pier 


*1480  Other 

*1481  Water  Supply 

*1482  Sewage  Tre*  >nent 


*1531  Log  Yard 
*1532  Log  Raft 


*17  Extractive 

18  Open  Land  *181  Scraped  Area 

*182  Dredge/Fill 
*183  Refuse  Station 

19  Recreation  *191  Park 

*192  Golf  Course 
*193  Urban  Wooded 


♦Those  habitat  types  found  in  the  study  area. 
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.... 


Level  1 


Level  2 


Level  3 


Level  4 


2  Agriculture 

*21  Crop/Pasture 

22  Orchard/ 

221  Orchard 

Vineyard/ 

222  Vineyard 

Nursery 

23  Mari  culture 

223  Nursery 

*24  Inactive 
Agriculture 

*25  Farm  Yard 

3  Nonforested, 

31  Grassland 

*311  Meadow 

Vegetated 

*312  Beach  Grassland 

Uplands 

*313  Open  Grassland 

32  Shrub 

320  Other 

*321  Successlonal  Shrub 

33  Riparian 

34  Bluff 

*331  Shrub 
*332  Grass 
*333  Shrub— Grass 

4  Forested 

41  Coniferous 

411  Regeneration  (to 

Uplands  Forest  14  years) 

412  Pole  Stage  *4120  Other 

(closed  canopy)  4121  Pole  Stage/  Succes- 

slonal  Shrub 

413  Second  Growth  4130  Other 

(open  canopy)  *  4131  Doug' as  Fir-Madrone, 

Second  Growth 

414  Old  Growth  *4140  Other 

(approx.  150  4141  Douglas  Fir-Madrone, 

years)  Old  Growth 

415  Christmas  Trees 

42  Broadleaf  421  Regeneration  *4210  Other 

Forest  Broadleaf  *4211  Regeneration  Broadleaf/ 

Successlonal  Shrub 

422  Immature  *4220  Other 

Broadleaf  *4221  Immature  Broadleaf/ 

Successlonal  Shrub 

423  Mature  *4230  Other 

Broadleaf  *4231  Mature  Broadleaf/ 

Successlonal  Shrub 


Level  1 


Level  3 


Level  4 


*431  Regeneration 
Mixed 

432  Immature  Mixed 
*433  Mature  Broad! eaf/ 

Old  Growth  Conifer 
*434  Second  Growth 
Mixed 


Level  2 

43  Mixed  Forest 


44  Open  Woodland 

45  Disturtcd 
Forest 

46  Forested 
Riparian 


47  Forested  Bluff 


451  Clearcut  Forest 

452  Grazed  Forest 

461  Coniferous 


462  Broadleaf 


463  Mixed  Forest 


471  Coniferous 

472  Broadleaf 

473  Mixed 


4611  Regeneration 
*4612  Pole  Stage 
*4613  Second  Growth 
4614  Old  Growth 

*4621  Regeneration 
*4622  Immature 
*4623  Mature 

4631  Regeneration 

4632  Immature 

4633  Second  Growth 

4634  Mature 


5  Water 


51  River/Stream 


*511  Estuarine  Zone 

512  Pastoral  Zone 

513  Floodway  Zone 

514  Boulder  Zone 

515  Intermittent 

Stream  Zone 


52  Lake/Pond 


521  Lake 

*522  Inland  Pond 

523  Coastal  Pond 

524  Beaver  Pond 

525  Farm  Pond 
*526  Fish  Rearing 

Facility 


A- 3 


53  Reservoir 
*54  Bay/Estuary 
55  Impoundment 


Level  1 


Level  3 


Level  4 


Level  2 

56  Lagoon  561  Enclosed  Lagoon 

562  Open  Lagoon 

57  Blind  Channel  *571  Freshwater  Blind 

Channel 

*572  Marine  Blind 
Channel 


58  Canal /Waterway 

59  Open  Water 


6  Aquatic 
Lands 


61  Aquatic  Land- 
Forested 


*62  Aquatic  Land- 
Vegetated 
Nonf ores ted 


611  Intertidal  Fresh-*6111 
water/Bracklsh  *6112 


Swamp 

*6121 

612  Freshwater 

Swamp 

*6122 

621  Nereocystls 
Communities 


*622  Other  Algal 
Assoc. 

*6221 

6222 

6223 

*623  Eel grass 

(Zostera  sod.) 

624  Salt  Marsh 

*6240 

*6241 

*5242 

*G243 

*6244 

*6245 

*6246 

*6247 

625  Brackish/ 

*6250 

Freshwater 

6251 

Intertidal 

*6252 

Marsh 

*6253 

*6254 

626  Freshwater 

*6260 

Marsh 

*6261 

*6262 

6263 

With  Plcea 
Without  PTcea 

With  Plcea 
W1 thout  Plcea 


Ulvold 

Lamlnarlan 

Fucold 


Other 

Carex 

Trlgfochln-Carex 
Carex-Potehtllla- 
Aqrostis-Triglochln- 
Oes champs la 
Juncus-Potentllla- 
Aqrostls-Trlglochln- 
Deschampsla 
Disturbed  Carex 
Sclrpus 
Sallcornla 


Other 
Sclrpus 
Sclrpu's-T.ypha 
Typna  ” 
Carex 


Other 

Sclrpus 

Typha 

Sclrpus-Typha 


A- 4 


Level  1 


Level  2 


Level  3 


Level  4 


*6264  Juncus  depression/ 
pasture 
*6265  Carex 

*63  Aquatic  Land-  631  Rock 

Non vegeta ted  632  Cobble 

633  Mixed  Coarse 

634  Mixed  Medium 

635  Mixed  Fine 
*636  Sand 

*637  Sand-Silt 
*638  Silt/Clay  or  Mud 


7  Other  Lands  71  Spit  *711  Vegetated  Spit 

712  Nonvegetated  Spit 

*GB  Gravel  Bar 
*SB  Sand  Bar 


A- 5 


HABITAT  DESCRIPTIONS  FOR  THE  SNOHOMISH  RIVER  BAS IK  STUDY 


1  Urban 

This  class  Is  ths  general  classification  for  developed  areas  and  Includes 
residential,  industrial,  transportation  md  recreational  areas,  either 
existing  or  under  construction.  It  has  been  used  for  all  urban  areas 
except  those  with  value  as  wildlife  habitats;  In  such  cases  a  two, 
three,  or  four  digit  Identifier  will  be  used  but  in  all  of  these  the 
first  digit  will  be  1. 

*11  Residential 

The  residential  class  includes  those  areas  containing  dwellings 
for  human  habitation  and  adjacent  lands  obviously  associated 
with  such  dwellings,  le:  yards,  gardens,  small  pastures  and  out¬ 
buildings. 

Residential  areas  afford  a  limited  amount  of  habitat  to  a  few 
wildlife  species;  for  example,  House  Finches  ”  use  Sparrows, 

Robins,  and  a  few  small  raptors.  As  one  might  expect,  suburban 
(low  density  housing)  areas  contain  more  wildlife  habitat,  both 
in  extent  ar.d  diversity,  than  urban  (high  density  housing)  areas. 

As  a  result,  numbers  of  wildlife  species  also  increase.  Residential 
areas  in  river  b  ains  have  overall  negative  impacts  on  wildlife 
due  tc  loss  of  hat  ttat. 

*lil  No  wooded  Residential 

Areas  with  low  duu  ity  housing  (less  than  two  dwellings  per 
acre),  usually  outside  incorporated  communities.  Natural 
cover  is  mostly  replaced  with  horticultural  plantings. 

*112  High  Density  Residential 

Areas  with  high  density  housing  including  single  and  multi- 
family  units  as  well  as  neighborhood  services. 

*113  Wooded  Residential 

Well  wooded  areas  with  low  density  housing  (less  than  two 
dwellings  per  acre).  The  natural  cover  is  minimally  altered. 

*12  Commercial/Service/Industrial 

The  commercial  class  includes  areas  developed  for  commercial  or 
public  service  purposes,  while  the  industrial  class  includes 
areas  used  for  industrial  purposes.  Such  areas  are  usually,  but 
not  always,  heavily  impacted  by  human  structures  and  activities. 

The  value  of  these  areas  to  wildlife  is  extremely  limited.  In  most 
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casts,  development  has  been  responsible  for  a  dacraasa,  or  ellm- 
i nation  of  tha  wildlifa  that  formerly  uaad  such  habitats*  Also, 
industrial  wastes  discharged  into  tha  Snohomish  River,  Ebay  Slough, 
Steamboat  Slough,  and  Union  Slough,  are  detrimental  to  wildlife* 

For  example,  Conley  (1977)  found  that  juvenile  salmon  were  more 
abundant  in  Ebay  Slough  than  in  the  Snohomish  River.  He  related 
this  difference  to  more  industrial  wastes  being  discharged  into  the 
Snohomish  River. 

14  Transportation/Utility 

Areas  used  for  transportation  and  utility  purposes  which  have  an 
important  impact  on  wildlife  or  wildlife  habitat  and  are  of  suff¬ 
icient  size  tr  -a  mapped. 

Most  types  of  transportation  facilities  impact  wildlife.  Two  types 
of  direct  Impacts  aret  (1)  loss  of  wildlife  habitat  from  their 
construction,  and  (2)  animals  killed  attempting  to  cross  highways  or 
railroads. 

Some  water  treatment  and  storage  facilities  of  the  river  basin  are 
Important  areas  for  *  number  of  wildlife  species.  An  example  is 
the  Everett  sewage  ponds  east  of  1-5,  where  large  numbers  of  water¬ 
fowl,  gulls,  grebes  and  other  water  birds  feed  and  rest.  This  area 
is  also  used  by  an  associated  number  of  raptors  which  prey  on  these 
birds.  Muskrats  also  use  the  area.  Animals  in  this  area  most  likely 
inhabit  other  parts  of  the  river  basin. 

Paper  and  pulp  mill  effluent  treatment  ponds  on  Smith  Island  have 
little  If  any  biological  value  to  animals  using  the  estuary. 

*141  Airport 

Areas  used  for  aircraft  takeoff  and  landings.  Usually  includes 
substantial  expanses  of  open  grassland. 

*142  Ferry  Service 

Ferry  landing  facilities.  Usuclly  includes  substantial  amounts 
of  piling. 

*143  Highway 

Major  thoroughfares  with  associated  median  strips  or  cleared 
roadside  areas. 

*144  Railroad 

Railroad  rights  of  way  and  associated  disturbed  areas. 

*145  Pipeline 

An  underground  oil  pipeline  is  found  on  Ebey  Island. 
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*146  Bridge 

Major  Bridges. 

*147  Power  Lina/Right  of  Way 

Powar  llnaa  and  thalr  aaaociatad  right*  of  way. 

*148  Watar  and  Waata  Treatment/Storage 

Ponda  uaad  for  tha  treatment  of  aawage  affluant  and  ponds  used 
to  hold  potabla  watar.  Two  typa*  of  aawaga  trsatmant  facilities 
are  those  of  tha  city  of  Bvaratt  (just  aaat  of  1-5)  and  those 
on  Smith  Island  uaad  to  treat  affluant  from  pulp  and  paper  mills. 

*1480  Other 

Any  water  and  waste  treatment /storage  facility  not  iden¬ 
tified  in  the  following  two  categories. 

*1481  Watar  Supply 

Ponda  used  for  potabla  water  storage. 

*1482  Sewage  Treatment 

Ponds  used  for  tha  treatment  of  sewage  and  mill  effluent. 

15  Harbor/Port 

Facilities  located  along  the  shoreline  and/or  extending  beyond  the 
shoreline  which  era  used  for  servicing  commercial  and  recreational 
watercraft  and  for  related  commercial  activities.  This  category  In¬ 
cludes  those  construction  features  necessary  for  protected  moorage. 

These  area*  have  limited  wildlife  value.  In  most  cases,  their  con¬ 
struction  eliminates  wildlife  habitat;  For  example,  intertidal  log 
rafts  were  found  by  Smith  (1977)  to  decrease  abundance  of  all  common 
Invertebrates  of  tidal  marsh-mudflat  fauna  of  the  Snohomish  River  delta. 
This  decrease  in  invertebrate  numbers  affects  the  entire  food  chain 
of  the  estuary.  One  positive  aspect  of  log  rafting  is  that  they  are 
used  by  birds  and  harbor  seals  as  resting  sites. 

Dikes,  or  -re  specifically,  their  vegetation,  appear  to  have  value 
to  wildlife.  Dikes  form  a  thin  band  which  threads  its  way  through 
much  of  the  estuary  resulting  in  greater  habitat  diversity.  However, 
dikes  also  alter  and/or  destroy  the  wetlands  they  enclose. 

Breakwaters,  pilings,  and  piers  create  resting  areas  for  gulls  and 
Great  Blue  Heroes,  habitat  for  sessile  marine  organisms  requiring  hard 
substrates,  and  shelter  for  fishes.  They  may  also  affect  longshore 
drift  which  elter  shoreline  habitats. 


Riprapping  can  have  a  nagativa  impact  on  tha  biology  of  a  stream  or 
river.  For  example,  axtanalva  removal  of  vagatation  which  ahadaa 
tha  atraaa  will  result  in  an  incraaaa  in  water  temperature  and  loaa 
of  cover,  which  will  be  detrimental  to  aalmonid  fiahea.  A? no,  channel 
alteration  (riprapping)  can  affect  inaect  production;  the  food  aupply 
for  fish.  Tha  most  obvious  Impact  is  the  loss  of  riparian  vegetation 
and  its  associated  wildlife  (See  Table  B-l  for  e  Hat  of  animals 
occurring  in  tha  riparian  habitat  type,  during  the  spring  of  1978  in  the 
Snohomish  River  basin). 

*152  Marina 

Moorage  areas  for  public  or  private  uee  generally  consisting  of 
multiple  piers  or  docks  and  related  service  facilities. 

*153  Log  Stcrage 

Areas  used  for  the  storage  of  logs  before  processing  or  selling. 
*1530  Other 

Types  of  log  storage  facilities  not  found  in  the  following 
two  categories. 

*1531  Log  Yard 

Areas  on  land  used  for  log  storage. 

*1532  Log  Raft 

Areas  on  water  or  mudflats  whore  logs  are  stored. 

*154  Riprap 

Large  boulders  or  other  material  used  to  protect  uplands  from 
erosion. 

*155  Dike 

Structures  used  to  control  water  flow  for  the  purpose  of  flood 
or  erosion  prevention  or  for  maintenance  of  a  navigable  waterway. 
Common  plant  species  found  growing  on.  the  dikes  of  the  Snohomish 
River  basin  are:  red  alder  (Alnua  rubra),  spires  (Spires  Dou- 
lasli) ,  bulrush  (Scirpus  app.),  foxglove  (Digitalis  purpurea).' 
velvet-grass  (Holcua lanatus) ,  cattail  (Typka  latilolia  ). 
Himalayan  blackberry  (RubuTdiscolor),  evergreen  blackberry 
(Rubus  lacinlatus) ,  and  salmonberry  (Rubus  spectabilis) • 

*156  Breakwater 

Protective  devices,  usually  built  offshore,  and  used  to  prevent 
beach,  bluff  or  shore  erosion  as  well  as  for  protection  of  navi¬ 
gational  areas  from  adverse  wave  conditions. 

*157  Piling 
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Vertical  members  driven  into  tha  bad  of  marina  waters  for 
support  of  plar  decking*  Alio  applies  to  areas  of  deteriorated 
structures  vhera  only  the  piling  remains. 

*158  Pier 

Strictures  used  for  providing  access  to  wet  berthing  areas; 
usually  in  connection  with  offloading  of  commercial  vessels. 

Most  piers  are  supported  by  wood  or  metal  pilings. 

*16  Construction 

Areas  undergoing  a  change  in  land-use  due  to  the  development  of  some 
type  of  structure. 

*17  Extractive 

Areas  used  for  mining;  esp*  sand  and  gravel  extraction. 

These  areas  have  little  wildlife  value.  The  removal  of  substrate  is 
usually  destructive  to  the  flora  and  fauna  inhabiting  that  area. 

*18  Open  Land 

Areas  which  have  been  stripped  of  vegetative  cover  due  to  activities 
of  man. 

By  stripping  vegetative  cover  from  these  lands,  wildlife  habitat  is 
virtually  destroyed  and  wildlife  populations  using  it  are  either  lost 
or  reduced  in  numbers.  Generally,  creation  of  this  type  has  a  more 
detrimental  effect  on  wildlife  than  classes  above  because  larger  areas 
are  often  involved.  A  good  example  of  this  type  is  the  Tulalip  Dump 
where  a  highly  productive  salt  marsh  and  intertidal  swamp  was  destroyed 
along  with  the  animals  that  occupied  the  area. 

*181  Scraped  Area 

Areas  cleared  of  vegetation  primarily  for  the  development  of 
crop  or  pasture  land. 

*182  Dredge/Fill 

Areas  with  little  or  no  vegetation  where  dredged  material  has 
been  dumped. 


*183  Refuse  Station 


Areas  where  garbags  is  dumped*  In  ths  eass  of  ehs  rsfusa 
station  wast  of  Highway  99  on  Ebay  Island  (Tulallp  Dump), 
garbaga  is  dump ad  and  covarad  by  soil,  Ihesa  araas  contain 
llttla  or  no  vegetation* 

19  Recreation 

This  catasory  includes  parks,  camps,  golf  courses,  or  small  voodlots 
within  wall  developed  residential  areas* 

Recreational  areas  (e.g.  golf  cours'as,  parks,  and  urban  wooded  areas) 
afford  some  value  as  nesting  and  feeding  areas  for  a  number  of  bird 
species*  However,  their  relative  value  to  wildlife  still  needs  tc  be 
determined* 

*191  Park 

Areas  developed  for  urban  recreational  usage  and  usually 
containing  play  fields,  grassy  areas,  end  internal  road  systems 
well  as  trees  and  shrub  plantings  -ad  areas  of  relatively 
undisturbed  vegetative  cover. 

*192  Golf  Course 

An  area  developed  for  playing  golf  aud  usually  consisting  of 
expansive  areas  of  short  jrriss  Interspersed  with  trees  and  shrubs 

*193  Urban  W  ooded 

Small  areas  of  undeveloped  vooded  land  within  well  developed 
residential  areas. 

2  Agriculture 

This  claes  Includes  those  areas  being  used,  or  having  been  recently 
used,  for  the  production  of  crops.  It  does  uot  include  forest  crops* 

*21  Crop/Pasture 

Areas  of  cultivated,  mowed,  or  graced  land  usually  occurring  on 
flat  to  gently  rolling  slopes  with  good  moisture  regimes*  Agri¬ 
cultural  usage  may  change  on  an  annual  basis  due  to  crop  rotation 
Many  of  these  areas  were  initially  created  by  eliminating 
marshes*  Loss  of  these  diverse  marsh  coomunities  for  monotypic 
crop  and  pasture  lands  undoubtedly  resulted  in  a  reduction  of 
many  wildlife  species*  Presently  crop  and  pasture  lands  of  the 
Snohomish  River  basin  ava  used  as  feeding  areas  for  wildlife  who 
also  use  other  habitat  types  found  within  the  river  basin*  Some 
of  the  animals  using  these  areas  are  coyotes,  mice,  raptors, 
small  birds,  and  waterfowl*  (See  also  Table  B-l  for  a  list  of 
animals  seen  in  this  type  during  the  spring  of  1978  in  the 
Snohomish  River  basin). 


22  Orchard/Vineyard/Nursery  4 

:  3. 

Those  lands  supporting  trees,  shrubs  or  vines  used  for  agricultural  i 

or  horticultural  purposes.  | 

'  *1 

Practically  none  of  these  areas  are  found  in  the  Snohomish  estuary,  ;  % 


*221  Orchard 

Those  lands  supporting  fruit  or  nut  trees,  e.g.^  apples,  cherries. 


*222  Vineyard 


Those  lands  ased  for  the  production  of  grapes. 
*223  Nursery 


Those  lands  used  for  the  production  of  trees  or  shrubs  for 
ornamental  plantings  or  replanting  of  forest  lands. 

23  Marlculture 

This  category  includes  those  areas  used  for  intensive  culture  of 
marine  plants  or  animals.  In  Washington  the  most  common  types 
of  marlculture  are  salmon,  clam  and  oyster  culture.  Future  marl- 
cultural  efforts  will  likely  be  focujed  on  algal  and  mussel  pro¬ 
duction. 

Areas  used  for  marlculture  are  not  found  in  the  study  area. 


24  Inactive  Agriculture  ] 

I 

This  category  Includes  agricultural  fie!  ds  left  for  a  period  of 
time  and  undergoing  a  process  of  invasion  by  a  variety  of  plant  j 

species  such  as  annual  grasses  and  forbs,  and  weedy  species.  1 

These  areas  often  occur  as  strips  along  agricultural  fields.  j 

These  agricultural  areas  are  of  more  value  to  wildlife  than 
areas  which  are  cultivated  or  grazed  each  year,  because  there 
is  greater  vegetative  diversity  and  more  cover  in  inactive  than 
in  active  agricultural  areas.  These  areas  are  used  by  such  wild¬ 
life  species  as  Rei-tailed  Hawks,  Marsh  Hawks,  owls.  Kestrels, 
California  Quail,  Ring-necked  Pheasants,  coyotes,  and  long¬ 
tailed  weasels.  ) 


Table  B-l.  A  list  of  animals,  by  habitat  type,  seen  In  the  Snohomish 
River  basin  during  the  spring  of  1978. 


Habitat  Type 


Animal 


21  Crop/Pasture 


33  Nonforested  Riparian 


46  Forested  Riparian 


Band-tailed  Pigeon 
Barn  Swallow 
Black-capped  Chickadee 
Brewer's  Blackbird 
Gad wall 
Killdeer 
Mallard 
Marsh  Hawk 
Meadowlark 
Red-tailed  Hawk 
Ring-necked  Pheasant 
Robin 

Savannah  Sparrow 
Tree  Swallow 
White-crowned  Sparrow 

Crow 

Fox  Sparrow 
Rufous-sided  Towhee 

American  Goldfinch 

Band-tailed  Pigeon 

Bank  Swallow 

Barn  Swallow 

Bewick's  Wren 

Black-capped  Chickadee 

Black-headed  Grosbeak 

Black-tailed  Deer 

Bushtit 

Cowblrd 

Flicker 

Great  Blue  Heron 
Green  Heron 
Kingfisher 
Mourding  Dove 
Northern  Oriole 
Purple  Finch 
Red-winged  Blackbird 
Robin 

Rufous-sided  Hummingbird 
Song  Sparrow 
Tree  Swallow 
Yellow-crowned  Sparrow 
Yellow-rumped  Warbler 
Yellow  Warbler 
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Table  B-l  continued. 


Habitat  Type  Animal , 


51  River/ Stream  Common  Merganser 

Great  Blue  Heron 
Kllldeer 
Mallard 
Muskrat 

Spotted  Sandpiper 
Hood  Duck 

522  Inland  PorJ  Blue-winged  Teal 

Cinnamon  Teal 
Great  Blue  Heron 
Kingfisher 
Mallard 
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*25 


Fans  Yard 


This  category  Includes  farm  buildings  (i.e.^  barn,  house,  etc*), 
corrals  and  gardens* 

Faro  yards  are  Important  wildlife  areas  in  that  they  are  used  for 
feeding  and  nesting  by  a  small  number  of  species*  An  example  of 
animals  which  uses  this  type  are  Barn  Swallows  and  Barn  Owls  which 
nest  in  barns* 

3  Nonforested,  Vegetated  Uplands 

Areas  covered  by  grass  or  shrubs  which  may  include  bluffs  and  riparian 
vegetation  not  contiguous  with  forested  areas. 

31  Grassland 

All  open,  ungrazed  upland  areas  with  grasses  as  their  dominant 
vegetation*  Woody  species  arc  rot  present*  This  vegetative  type 
occurs  on  a  variety  of  substrates  and  under  many  environmental 
regimes. 

Beach  grassland  was  the  dominant  type  of  grassland  found  in  the 
study  area,  however,  it  occurred  only  on  Jetty  Island.  This  is  an 
Important,  man-created  wildlife  habitat  type  on  Jetty  Island*  Peters 
et  al  (1978)  found  this  vegetative  type  on  Jetty  Island  to  be  im¬ 
portant  nesting  cover  for  Mallards,  Spotted  Sandpipers,  and  Glaucous- 
winged  Gulls.  Also,  large  numbers  of  Townsend  meadow  mice  live  in 
this  community.  Their  remains  were  found  in  Short-eared  Owl  pellets 
and  undoubtedly,  these  rodents  also  fall  prey  to  other  raptors  of 
the  Snohomish  estuary. 

*311  *  Meadow 

Open  areas  which  may  contain  surface  water  during  late  fall, 
winter  and  early  spring.  The  vegetative  cover  is  predomindfc- 
.ly  grasses  and  sedges,  although  an  abundance  of  other  flowering 
annuals  and  perennials  are  characteristic. 

*312  Beach  Grassland 

Strands  of  beach  or  dune  grasses  closely  associated  with 
sandy  or  cobbled  substrates;  partially  protected  from  high 
winds,  salt  spray,  and  sand  blasting  by  drift  log  barriers. 

Beach  grassland  was  found  only  on  Jetty  Island  where  dominant 
plant  species  are  dunegrass  (Elymus  mollis)  and  beach  peavlne 
(Lathyrua  japonlcus).  Other  plant  species  found  in  this  habitat 
class  on  Jetty  Island  are  listed  in  Table  B-2.  These  are 
considered  to  be  uplands  because  they  are  rarely  inundated. 

*313  Open  Grassland 

An  unusual  shoreline  vegetative  type  in  V  a  Pacific  Northwest; 
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Table  B-2  Plane  species  found  in  the  baach  grassland  (312)  community  on 
Jaeey  Island,  27  September,  1977. 


Scientific  Name 

Common  Name 

Achillea  millefolium 

Common  Yarrow 

Agoseris  sp. 

raise-dandelion 

Alnus  rubra 

Rad  Aider 

Ambrosia  chamissonls 

Silver  dursage 

Anaphalls  margarltacea 

Pearly-everlasting 

Anthemis  arvensis 

Mayweed 

Artemisia  auksdnrfil 

Coastal  Wormwood 

Aster  subsplcatus 

Douglas'  Aster 

Athyrlum  filix-femina 

Lady-fern 

Atrlplex  patula 

Common  Orache 

Berberis  aquifollum 

Tall  Oregongrape 

Bromus  tectorum 

Cheatgrass 

Caklle  edentula 

Searocket 

Carex  macrocephala 

Blghead  Sedge 

Chenopodium  sp. 

Lamb's  Quarter 

Conyza  canadensis 

Conysa 

Dlanthus  armaria 

Grass  Pink 

Elymus  mollis 

Dunagrass 

Epiloblum  angustlfollum 

Flreweed 

Epiloblum  paniculatum 

Autumn  Flreweed 

Epiloblum  sp. 

Flreweed 

Grlndelia  lntegrifolia 

Gumweed 

Holcus  sp. 

Velvetgrass 
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Table  3-2  continued 

Hypericum  perforatum 
Laythyrus  japonlcus 
Lepidlum  vlrglnlcum 
Luplnus  arboreus 
Lychlns  alba 
Melllotus  alba 
Oenothera  strlgoaa 
Plantago  lanceolate 
Poa  annua 

Polypodium  scouleri 
Populua  trichocarpa 
Pseudotauga  menzlesll 
Pyrua  fuaca 
Rumex  acetosella 
Rumex  crispua 
Salix  ap. 

Saponarla  officinalis 
Seneclo  aylvatlcua 
Solanum  dulcamara 
Solldago  ap. 

Sonchus  arvenala 
Sorbua  ap. 

Spergula  arvenala 
Tanacetum  vulgare 
Trlfollum  pretense 
Vlcia  glgantea 


Klamath  Weed 
Sea  Peavlne 
Tall  Peppergraaa 
Tree  Lupine 
White  Campion 
White  Sweetdover 
Common  Evening-primrose 
English  Plantain 
Annual  Bluegraas 
/  Polypody 

Black  Cottonwood 
Douglas  Fir 
Western  Crabapple 
Field  Dock 
Curled  Dock 
Willow 
Saponarla 
Wood  Ragwort 
Bittersweet 
Goldenrod 
Milkthlstle 
Mountain-ash 
Spergula 
Common  Tansy 
Red  Clover 
Giant  Vetch 


occurring  on  rocky,  exposed,  south-facing  promonotorles,  parti¬ 
cular  in  San  Juan  County.  A  mixture  of  native  and  introduced 
grasses  is  characteristic  of  this  lsnd  cover. 


32  Shrub 

Upland  areas  in  which  the  dominant  vegetation  consists  of  woody 
perennials  up  to  20  feet  in  height.  Shrub-dominated  communities  often 
represent  a  succesalonal  state  in  a  regenerating  forest. 

Successlonal  shrub  was  the  only  shrub  type  found  in  the  Snohomish 
River  basin.  It  is  an  Important  wildlife  habitat  type  since  it  occurs 
in  small  patches  throughout  the  river  basin,  creating  greater  habitat 
diversity.  Wildlife  use  this  habitat  type  as  excape  cover,  nesting 
areas,  and  as  a  source  of  food,  such  as  blackberry.  Common  birds  seen 
in  this  type  were  Song  Sparrows,  Rufous-sided  Towhees  and  Robins. 

320  Other 

Includes  all  types  not  fitting  the  successlonal  shrub  category. 
*321  Successlonal  Shrub 

A  disturbed  area  undergoing  a  series  of  changes  in  plant  types 
as  it  matures  toward  its  previous  climax  type  of  vegetation. 

This  process  is  referred  to  as  plant  succession.  Transitional 
communities  dominated  by  shrubs  during  this  succession  are  in¬ 
cluded  in  the  category,  Himalayan  blackberry,  evergreen  black¬ 
berry,  spires,  and  scotch  broom  (Cytisus  scoparius)are  often 
present  in  this  habitat  type  in  the  Snohomish  river  basin. 

33  Riparian 

Delineates  those  upland  types  which  are  adjacent  to  and  directly  in¬ 
fluenced  by  streams  or  standing  water.  This  class  is  primarily  asso¬ 
ciated  with  drainage  ditches  in  the  Snohomish  River  basin,  or  along 
rivers  where  woody  riparian  vegetation  has  been  removed. 

Riparian  habitats  are  important  areas  to  wildlife  of  the  Snohomish 
Ttiver  basin.  The  close  association  of  upland  plants  with  wa>er  results 
in  a  highly  diverse  habitat  type.  Animals  commonly  using  this  type 
in  the  Snohomish  River  basin  are  beaver,  muskrat,  river  otter,  mink, 
coyote,  raccoon,  long-tailed  weasel,  opossum,  skunk,  black-tailed 
deer,  Mallard,  American  Widgeon,  Green-winged  Teal,  Song  Sparrow, 
Sharp-shinned  Hawk,  and  Red-tailed  Hawk, 

*331  Shrub 

Areas  of  riparian  habitat  where  shrubs  are  dominant.  Common 
shrubs  found  along  these  riparian  strips  are  evergreen  black¬ 
berry,  Himalayan  blackberry,  and  splrea. 
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*332  Grass 

Areas  of  riparian  habitat  where  grasses,  sedges,  and  rushes 
are  dominant.  Common  grasses  and  grass-like  plants  found 
along  this  riparian  type  are  canarygrass  (Phalaris  arundlnacea), 
velvetgrass,  (Holcus  spp.)  and  Baltic  rush  (Juncua  baltlcus) . 

*333  Shrub— Grass 

Areas  of  riparian  habitat  where  shrubs,  grasses  and  grasslike 
plants  co-dominate. 


34  Bluff 

Steep  to  moderate  slopes  of  varying  substrate  are  classified  as  bluff. 

Bluffs  are  found  adjacent  to  the  study  area.  They  appear  to  be  Impor¬ 
tant  wildlife  habitats  but  biological  Information  on  these  areas  is 
lacking. 

4  Forested  Uplands 

All  upland  areas  in  which  tree  species  form  a  complete  or  partial  canopy 
or  are  dominant  in  a  matrix  of  grass,  shrub  or  exposed  rock. 

41  Coniferous  Forest 

Forested  lands  in  which  the  canopy  is  composed  of  at  least  70  percent 
coniferous  species.  This  vegetative  cover  type  is  extremely  diverse 
It.  he  Pacific  Northwest  and  contains  a  complexity  of  constituent  plant 
ml ties.  Species  commonly  encountered  in  the  canopy  of  a  coastal 
co,  .erous  forest  include  Douglas  Fir  (Pseudotsuga  meneiesil  ),  west- 
ert  .unlock  (Tsuga  heterophylla) ,  western  red  cedar  (Thuja  pllcata), 
and  Sitka  spruce.  Depending  on  the  age  of  the  stand,  there  is  usually 
a  rather  definitive  sub-canopy,  shrub  layer,  and  ground  cover  asso¬ 
ciated  dth  a  coniferous  forest.  This  is  climax  vegtatlon  in  the 
Pacific  Northwest. 

Conlf«£ous  forests  are  an  important  habitat  type  to  wildlife.  Its 
relative  scarcity  in  the  Snohomish  River  basin  magnifies  its  value,, 

It  adds  diversity  to  the  system  and  without  it  some  animals  using  the 
basin  would  not  be  there.  Examples  of  species  using  this  habitat  type 
are  C  coper’s  Hawk,  Band-tailed  Pigeon,  Pygmy  Owl,  Pileated  Woodpecker, 
Chestnut-backed  Chickadee,  Winter  Wren,  Golden-crowned  Kinglet,  Pine 
Siskin  and  Oregon  Junco. 

411  Regeneration  (to  14  years) 

A  regenerating  forest  in  very  early  stages;  individual  trees  may 
be  up  to  fourteen  years  of  age.  Introduced  herbaceous  species 
are  often  interspersed  with  the  conifer  saplings  because  of  the 
open  canopy. 
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A12  A  class  following  the  regeneration  stage  and  preceding 

the  second  growth  stage;  characterized  by  a  closed  canopy  and 
slender (  even-aged  stands.  The  tree  age  ar.d  size  may  vary 
between  sites. 

*4120  Other 

Pole  stage  not  mixed  with  successional  shrubs, 

4121  Pole  Stage/Successlonal  Shrub 

A  mixture  of  pole  stage  conifers  with  successional  shrub, 
a  transitional  phase. 

413  Second  Growth  (open  canopy) 

An  age  class  following  the  pole  stage  and  preceding  old  growth; 
usually  characterized  by  an  open  canopy,  dense  sub-canopy  and 
under-story. 

4130  Other 

Second  growth  which  is  not  Douglas  Fir  mixed  with  Madrone. 

4131  Douglas  Fir-Madrone,  Second  Growth 

A  nearly  even  mixture  of  these  plant  associations  is  found 
in  some  isolated  upland  habitats. 

414  Old  Growth  (approx,  150  years) 

An  age  class  in  which  Individual  trees  are  approximately  150 
years  old  or  more;  characterized  by  uneven-aged  stands  and  high 
species  diversity.  In  the  Snohomish  River  basin  there  were 
11.6  acres  of  this  rare  type  composed  entirely  of  Sitka  spruce. 

*4140  Other 

Any  old  growth  stand  other  than  4141. 

4141  Douglas  Fir-Madrone,  Old  Growth 

This  combination  occasionally  occurs  on  rock  islands  or 
steep,  rocky  bluffs. 

415  Christmas  Trees 

Areas  where  young,  bushy  coniferous  trees  arranged  in  rows,  are 
growing  in  fields  up  to  several  acres  in  size.  Trees  are  generally 
less  than  10  feet  in  height  and  are  in  even  aged  stands. 

42  Broadleaf  Forest 

As  the  name  implies,  this  forest  type  consists  primarily  of  broadleaf 
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(deciduous)  specleu  (usually  70  percent  or  more  of  the  canopy).  Re¬ 
generating  conifers  in  the  sub-canopy  are  typical  of  the  broadleaf 
forest.  A  diverse  ground  cover  may  be  present.  Broadleaf  species 
typically  occupy  wetter  sites  than  do  conifers.  Characteristic  species 
of  this  vegetative  type  include  alder,  willow  (Salix  spp.),  and  maple 
(Acer  spp«).  These  are  important  areas  for  wildlife  of  the  Sno¬ 
homish  River  basin.  Broadleaf  forects  are  used  as  nesting,  feeding 
and  perching  areas  for  birds.  Stiles  (1973)  found  Ruffed  Grouse, 

Downy  Woodpeckers,  Willow  Flycatchers,  Black-capped  and  Chestnut- 
backed  Chickadees,  Brown  Creepers,  Winter  Wrens,  Bewick's  Wrens, 

Robins,  Wilson's  Warblers,  Black-headed  Grosbeaks  and  Song  Sparrows 
to  be  common  nesters  in  alder  forests  close  to  the  Snohomish  River  basin. 
(For  a  complete  list  of  nesting  and  observed  bird  species  of  alder 
forests  see  Stiles  (1973).  He  also  found  that  species  diversity  of 
nesting  birds  changes  with  forest  succession. 

Patches  of  alder  and  maple  forest  are  found  throughout  the  river  basin. 
These  patches  add  considerable  diversity  to  the  riverine  system. 

^1  Regeneration  Broadleaf 

An  age  class  consisting  of  deciduous  tree  species  less  than  or 
equal  to  15  feet  in  height. 

*4210  Other 

Regeneration  broadleaf  not  containing  successlonal  shrubs. 

*4211  Regeneratlcn  Broadleaf /Successlonal  Shrub 

A  mixed  cover  frequently  associated  with  a  diversity  of  her¬ 
baceous  annuals  and  perennials. 

422  Immature  Broadleaf 

An  age  class  consisting  of  deciduous  tree  species  between  15  and 
45  feet  in  height. 

*4220  Other 

*4221  Immature  Broadleaf /Successlonal  Shrub 

A  mixture  of  immature  broadleaf  and  successlonal  shrub,  a 
transitional  phase. 

423  Mature  Broadleaf 

A  forest  age  class  greater  than  45  feet  In  height  with  a  well- 
developed  sub-canopy  and  ground  cover  prosent. 

*4230  Other 

Mature  broadleaf  lot  containing  successlonal  shrub. 

*4231  Mature  Broadleaf /Successlonal  Shrub 
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Areas  la  which  mature  broadlaaf  and  successional  shrub 
ara  praaant  but  neither  dominates* 

43  Mixed  Forest 

Areas  in  Which  both  broadlaaf  and  coniferous  species  are  present  but 
where  neither  makes  up  more  than  30  percent  of  the  canopy  Is  referred 
to  as  mixed.  Constituent  species  are  those  typical  of  both  coniferous 
and  broadlaaf  foreata. 

Mixed  forest  types  are  probably  of  greater  value  to  more  species  of 
wildlife  than  either  coniferous  or  broadlaaf  forests.  Since  broadleaf 
and  conifers  occar  together,  this  increased  habitat  diversity  is  re¬ 
flected  by  increased  faunal  diversity.  Animals  found  in  either  conifer¬ 
ous  or  broadleaf  forests  probably  occur  in  this  forest  type.  Some 
common  bird  species  found  nesting  in  the  mixed  forest  community  are 
Western  Flycatchers,  Hairy  Woodpeckers,  Pileated  Woodpeckers,  Yellow- 
rumped  Warblers,  Solitary  Vlreos,  and  Western  Wood  Pewees. 

*431  Regeneration  Mixed 

Age  class  comprised  of  trees  less  than  15  feet  in  height. 

432  Immature  Mixed 

An  age  class  comprised  of  Individual  trees  15  to  45  feet  in  height. 

*433  Mature  Broadleaf /Old  Growth  Conifer 

An  age  class  in  which  both  vegetation  types  are  present  but  neither 
dominates. 

*434  Second  Growth  Mixed. 

A  canopy  of  second  growth  conifers  and  broadleaf  species, 
usually  with  a  dense  sub-canopy,  shrub  layer,  and  ground  cover. 

44  Open  Woodland 

Areas  which  contain  a  variety  of  trees  with  scattered  individual  plants 
not  forming  a  closed  canopy.  These  areas  usually  support  a  diverse 
ground  cover  of  grasses  and  other  herbaceous  plants.  Open  woodland 
types  often  occur  on  dry,  exposed  sites. 

Open  woodlands  do  not  occur  in  the  study  area. 

45  Disturbed  Forest 

Forested  areas  which  have  been  severely  altered  or  destroyed  by  natural 
events  or  human  activities  and  have  not  had  sufficient  time  to  regen¬ 
erate  are  considered  disturbed.  This  classification  excludes  urban 
wooded  areas  and  farm  wood-lots* 

Forests  within  the  study  area  have  either  been  grated  heavily  or  clear- 
cut.  Gracing  affects  forested  uplands  by  removing  the  shrub  layer  under 


the  forest  canopy,  thus,  animals  which  are  dependent  on  this  shrub 
layer  are  also  eliminated.  Claarcutting  upland  forests  along  the 
Snohomish  River  basin  is  done  to  create  crop/pasture  land.  For  this 
reason,  all  animal  and  plant  species  dependent  on  upland  forests 
habitat  types  ere  removed  along  with  the  trees. 

451  Clearcut  Forest 

A  forest  where  all  the  trees  have  been  removed. 

452  Grased  Forest 

A  forest  which  has  been  heavily  grazed  by  domestic  livestock. 

46  Forested  Riparian 

Upland  types  which  are  adjacent  to  and  directly  Influenced  by  streams 
or  standing  water.  The  vegetation  is  dominated  by  coniferous  and 
broadleaf  trees.  Common  tree  species  are  black  cottonwood (Populus 
trichTocarpa) ,  alder,  willow,  and  western  red  cedar. 

Riparian  forest  systems  are  complex  and  therefore  are  very  sensitive 
to  alteration  and  vulnerable  to  degradation.  An  example  of  this  com¬ 
plexity  was  noted  by  Stevens,  et  al.  (1977),  who  demonstrated  that  the 
population  densities  of  birds  in  habitats  adjacent  to  the  riparian  type 
are  influenced  by  the  presence  of  a  riparian  area.  This  could  mean  that 
when  a  riparian  habitat  is  removed  or  severely  manipulated,  not  only 
are  the  riparian  species  of  the  area  adversely  Influenced,  but  wild¬ 
life  productivity  in  the  adjacent  habitat  is  also  depressed,  (see 
Table  B-l  for  a  listing  of  animals  seen  in  riparian  habitats,  during 
the  soring  of  1978  in  the  Snohomish  River  basin.) 

461  Coniferous  /Cf,  41/ 

4611  Regeneration  /Cf,  411/ 

*4612  Pole  Stage  /Cf.  412/ 

*4613  Second  Growth  /Cf.  413/ 

4614  Old  Growth  /Cf.  414/ 

462  Broadleaf  /  Cf.  42/ 

*4621  Regeneration  /Cf.  421/ 

*4622  Immature  /Cf.  422/ 

*4623  Mature  /Cf.  423/ 

463  Mixed  Forest  /Cf,  43/ 

4631  Regeneration  /Cf.  431/ 

4632  Immature  /Cf.  432 / 


B-18 


■afllii&liitt  ,  ■  ....  ..JkiJifii.fa'-a.j 


4633  Second  Growth  /Cf.  433/ 

4634  Mature  /Cf.  434/ 

47  Forested  Bluff  /Cf.  34/ 

471  Coniferous  /Cf.  34  and  41/ 

472  Broadleaf  /Cf.  34  and  42/ 

473  Mixed  /Cf.  34  and  43/ 

5  Water 

Both  marine  and  freshwater  habitats  are  considered  in  those  classifi¬ 
cations  in  which  water  is  the  principal  medium. 

51  River/Stream 

Running  water  habitats  are  distinguished  by  a  definite  current  which 
varies  greatly  with  vali«y  shape  and  other  geo-hydraulic  features  in 
different  streams  and  in  different  segments  of  the  same  stream  course. 

Wolf  Bauer's  geo-hydraulic  river  zone  classification  system  has  been 
followed  to  characterize!  stream  segments.  411  streams  distinguishable 
on  aerial  photographs  are  included.  No  separation  of  stream  types  has 
been  attempted  based  on  average  or  annual  stream  flow,  except  for 
seasonally  active  streams.  Scale  constraints  often  prohibit  accurate 
depiction  of  stream  course  borders;  therefore,  running  water  habitats 
are  not  always  separated  from  associated  riparian  habitat.  When  this 
occurs  the  running  water  may  be  identified  separately. 

Rivers  and  streams  are  the  backbone  of  the  Snohomish  River  basin  system. 
They  allow  the  movement  of  nutrients  into  the  estuary  from  farther  up¬ 
stream,  without  which,  the  productivity  of  the  system  would  drastically 
decrease.  It  is  critical  habitat  for  benthic  invertebrates,  anadro- 
mous  fishes.  Ospreys,  Great  Blue  Herons,  Double-crested  Cormorants, 

Belted  Kingfishers,  waterfowl,  grebes,  swallows,  gulls,  river  otters, 
mink,  beaver,  muskrats,  raccoons  and  harbor  seals.  Decline  in  water 
quality  and  alteration  to  rivers  and  streams  will  result  in  decreased 
productivity  and  numbers  of  animal  species. 

*511  Estuarine  Zone 

Strongly  influenced  by  the  marine  environment  and  can  be  dis¬ 
tinguished  by  a  branching  channel  pattern  in  a  broad,  flat  valley. 
The  stream  channel  gradient  is  near  0  feet  per  mile  with  the 
result  that  weak  currents  deposit  silt  and  mud  in  the  stream  bed. 

512  Pastoral  Zone 

A  sinuous  channel  pattern,  characteristic  of  the  pastoral  zone, 
meanders  through  broad  valleys  with  gently  sloping  walls.  Sand 
and  silt  are  deposited  in  the  stream  bed  along  the  channel  which 
slopes  approximately  5  feet  per  mile.  Oxbow  lakes,  which  repre¬ 
sent  river  channels  cut  off  from  the  main  stream  course,  are  typical 
in  this  zone. 
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513  Floodway  Zona 

A  braldad  channal  pattarn  cutting  through  a  narrow  vallay  with 
tarracad  walls.  Craval  and  sand,  which  form  fraquant  point 
bars,  ara  the  pradominant  bad  matarial  along  tha  stream  channal 
which  drops  5  to  25  fast  par  mils. 

514  Bouldar  Zona 

A  singla,  fixed  channal  forming  a  steap-wallad,  V-shaped  vallay 
is  characteristic.  Strong  currants  flow  along  channel  grad¬ 
ients  which  drop  more  than  25  feat  par  mile.  Scouring  action 
in  this  zona  creates  a  cobble  and  bouldar  atraaabed  and  trans¬ 
ports  finer  sediments  to  lower  segments  of  tha  stream  course. 

515  Intermittent  Stream 

Streams  which  lack  a  sufficient  watershed  to  sustain  year- 
round  flow  and  are  thus  distinguished  from  other  flowing 
waters.  Although  abbreviated,  zonatlon  does  occur  along  the 
stream  course  and  resultant  geo-hydraulic  features  will  be 
similar  to  larger  streams. 

52  Lake /Pond 

Permanent  standing  water  habitats  ara  numerous  in  the  recently  glac¬ 
iated  Pacific  Northwest.  They  occur  in  local  depressions  of  varying 
depth  and  may  or  may  not  contain  emergent  vegetation.  They  are 
also  numerous  in  the  form  of  oxbows  along  the  Snohomish  River  basin. 

Most  of  the  ponds  found  in  the  Snohomish  River  basin  are  oxbows,  U- 
shaped  bends  in  rivers  which  have  been  cut  off  from  the  river  channel. 
A  common  oxbow  in  the  study  area  is  filled  with  yellow  water-lily 
(Nuphar  sp.)  with  cattail  around  its  margin  and  willows  on  the  bank 
surrounding  the  cattails.  They  are  important  habitats  for  waterfowl, 
shoreblrds,  aquatic  mammals,  amphibians,  fish  and  species  which  are 
associated  with  marshes,  swamps  and  riparian  vegetation.  Loss  of 
these  habitats  would  be  detrimental  to  almost  all  spades  of  animals 
found  in  the  Snohomish  River  basin.  For  this  reason,  they  are  some  of 
the  most  critical  habitats  found  in  the  study  area.  (A  list  of 
animals  seen  in  this  type  is  given  in  Table  B-l.) 

521  Lake 

<?or  mapping  purposes,  these  with  a  surface  area  greater  than  20 
acres.  Open  water  areas  are  relatively  large  compared  to  near¬ 
shore  zones  and  are  usually  the  primary  producing  regions  for 
the  lake. 

*522  Inland  Pond 

Standing  water  with  a  surface  area  less  than  20  acres  situated 
at  higher  elevations  than  the  beach  fringe  or  river  delta. 

Ponds  are  typically  shallow;  therefore,  the  nearshore  .tone  is 
an  important  primary  producing  area. 
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523  Coastal  Pond 


Standing  water  of  lees  than  20  acres  which  are  located  along 
the  beach  fringe  behind  drift  logs  and  at  the  base  of  shore¬ 
line  bluffs*  Coastal  ppnds  also  form  on  river  deltas  when 
old  stream  channels  are  blocked  by  levees  or  natural  stream 
course  shifts. 

524  Beaver  Pond 

Standing  water  formed  along  small  streams  by  the  damming 
activities  of  beavers* 

525  Farm  Pond 

Created  by  damming  a  stream  or  through  excavation  by  man. 

*526  Fish  Rearing  Facility 

Rearing  ponds  for  juvenile  salmon* 

53  Reservoir 

These  bodies  of  water  will  differ  from  natural  lakes  due  to  several 
factors,  including  basin  geomorphology,  controlled  discharge  and 
resultant  fluctuating  water  level. 

Reservoirs  are  not  found  in  the  study  area. 

*54  Bay/Estuary 

This  category  includes  moderately  protected  marine  embayments  commonly 
referred  to  as  bays,  harbors,  inlets  and  coves.  They  have  free  connec¬ 
tions  with  the  open  sea;  wind  and  wave  action  is  modified  by  protective 
uplands,  and  freshwater  inflow  creates  variable  salinities.  Bluffs, 
beach  substrates,  marshes,  eelgrass  beds  and  other  intertidal  habitats 
associated  with  these  embayments  are  greatly  affected  by  upland,  fresh¬ 
water  and  marine  influences  and  should  be  viewed  as  Integrated  commun¬ 
ities!  not  as  individual  habitat  types. 

Bays  and  estuaries  are  dynamic  natural  systems.  Important  aspects  of 
these  systems  are  their  high  productivity  and  the  extremely  diverse  life 
forms  they  support.  The  delicate  balance  and  operations  of  these  areas 
is  dependent  on  the  interrelationships  of  complex  natural  processes 
that  go  on  not  only  in  the  ocean  and  rivers  but  on  land  and  in  the 
atmosphere  as  well.  Bays  and  estuaries  are  fragile  environments,  and 
seemingly  modest  alterations  in  the  processes  that  govern  them  can  cause 
major  changes  in  the  biota  which  they  support. 

55  Impoundment 

Those  portions  of  both  marine  and  freshwater  habitats  isolated  from 
marine  waters  by  man-made  obstructions. 

Impoundments  are  not  found  in  the  study  area. 
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56  Lagoon 


Highly  protected  brackish  or  freshwater  embayments  formed  when  bars 
partially  or  completely  close  the  opening  to  shallow  bays. 

Lagoons  are  not  found  in  the  study  area, 

561  Enclosed  Lagoon 

Completely  enclosed  lagoons  form  when  freshwater  inflow  is  too 
weak  to  maintain  a  channel  through  a  bar. 

562  Open  Lagoon 

Partially  enclosed  lagoons  are  common,  being  formed  when  fresh¬ 
water  inflow  maintains  a  stream  channel  through  bars  formed  by 
longshore  deposition. 

57  Blind  Channel 

Blind  channels  along  streams  and  narrow  marine  inlets  are  Included 
in  this  classification.  They  often  result  from  abandoned  stream 
channels  which,  unlike  oxbow  lakes  and  coastal  ponds,  have  not  been 
isolated  from  adjacent  water  masses. 

Freshwater  and  marine  channels  are  an  important  part  of  the  estuarine 
system;  since  they  allow  the  movement  of  tidal  waters  and,  thus 
nutrients  into  the  marshes.  S  pacifically,  they  are  important  feeding 
and  resting  areas  for  waterfowl  aquatic  mammals.  Great  Blue  Herons,  and 
anadromous  fishes.  For  example,  Congleton  and  Smith  (1976)  found 
that  marine  blind  channels  in  the  Skagit  saltmarsh  were  heavily  used 
for  feeding  by  migrating  chum  and  chinook  fry. 

*571  Freshwater  Blind  Channel 

Inlets  along  streams  which  receive  back-up  water  from  the  main 
channel.  They  are  similar  to  standing  water  habitats,  but 
maintain  a  more  open  connection  with  the  parent  stream.  Fresh¬ 
water  vegetation  is  typically  associated  with  the  upland  margin. 

*572  Marine  Blind  Channel 

Narrow  inlets  typically  forming  on  river  deltas,  which  receive 
tidal  back-up  water  and  very  little  freshwater  run-off.  Brackish 
and  salt-marsh  vegetation  is  common  along  the  channel's  margin. 

58  Canal/Watervay 

Those  linear  waterways  created  and  maintained  by  dredging. 

Canals  and  waterways  are  found  in  the  study  area  but  were  not 
mapped  for  they  were  difficult  to  discern  from  aerial  photographs. 

59  Open  Water 

Those  marine  waters  commonly  referred  to  as  Sounds,  Straits  and 
Reaches  and  include  those  waters  of  Hood  Canal  and  the  Pacific  Ocean 
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other  than  bays  and  estuaries. 

Open  salt  water  of  Puget  Sound  does  not  occur  In  the  study  area. 

However,  its  good  quality  has  a  direct  effect  on  most  wl  .dlife  of 
the  Snohomish  estuary  and  on  all  anadroi  ous  fishes  using  the  entire 
Snohomish  River  basin. 

6  Aquatic  Lands 

Designates  those  lands  which  are  either  covered  by  water  or  strongly  in¬ 
fluenced  by  adjacent  waters  (Fig  6-1). 

61  Aquatic  Land-Forested 

Areas  that  have  surface  or  standing  water  during  some  portion  of  the 
year  and  are  at  least  partially  forested. 

Swamps  are  some  of  the  most  diverse  and  biologically  interesting 
areas  in  the  Snohomish  River  basin.  Inhabitants  of  the  swamps 
Include:  Plleated  Woodpeckers,  Wood  Ducks,  Ruffed  Grouse,  Bald 
Eagles,  black  bear,  and  black-tailed  deer.  Also  Deevy  (1971),  de¬ 
clares  that  the  sulfate-reducing  bacteria  that  function  in  the 
oxygen-free  mud  of  swamps  are  the  most  valuable  of  all  plant  and 
animal  members  of  aquatic  communities.  If  this  area  is  to  be 
studied  further,  swamps  should  be  one  of  the  first  habitat  types 
studied.  Their  biological  Importance,  community  structure,  and 
interrelationships  within  the  entire  river  basin  are  primary  con¬ 
siderations.  Loss  of  swamps  would  be  extremely  detrimental  to  this 
area, 

611  Intertidal  Freshwater/Brackish  Swamp 

Fresh  or  brackish  water  Inundates  or  raises  the  water  table 
such  that  it  strongly  influences  these  areas  during  high  tides. 
Examples  of  this  habitat  class  are  areas  found  along  Ebey 
Slough  and  on  the  upland  side  of  the  Scirpus  plant  community 
found  in  the  salt  marsh.  Often  it  marks  the  upper  boundary  of 
aquatic  lands.  Common  plant  species  found  in  this  class  are 
Sitka  spruce,  honeysuckle  (Lonicera  involucrata) , cattail,  and 
goldenrod  (Solidago  sp.) 

*6111  With  Plcea 

This  habitat  class  is  defined  by  the  presence  of  Sitka  spruce. 
*6112  Without  Plcea 

This  habitat  class  is  defined  by  the  absence  of  Sitka  spruce. 

612  Freshwater  Swamp 

Those  areas  which  usually  have  some  open  water  (at  least  seasonally)] 
relatively  dense  vegetation  and  level  terrain.  Tidal  water  does 
not  infiltrate  these  areas.  Snags  occur  occasionally,  and  a 
dense  shrub  cover  is  associated  with  the  swamp  margins.  Common 
plant  species  are  willow,  alder,  western  red  cedar,  Sitka  spruce. 


B-23 


That  portion  of  the  wetlands  which  is  non-forested  but  nay  be  densely 
vegetated,  e.g.j  marshes,  bogs,  meadows,  and  intertidal  areas. 

Estuaries  rank  along  with  rain  forests  and  coral  reefs  as  some  of  the 
most  productive  ecosystems  known  to  man.  The  major  contributors  of 
the  primary  productivity  within  the  estuarine  system  are  marine  plant 
communities  (ie#J  kelps,  eelgrass,  other  algal  associations  and  salt 
marshes).  Thus,  they  are  also  the  major  contributors  of  organic  matter 
in  estuaries.  There  are  tw'  ways  in  which  this  organic  matter  is  used 
by  animals.  Plants  are  either  grazed  directly  by  herbivores,  or  second, 
the  organic  matter  is  used  by  detritus  feeders  which  eat  dead  or  decaying 
plant  material.  These  plants  are  also  Important  to  animals  as  a  sub¬ 
strate  to  live  on  and  as  cover  for  refuge  from  predators.  A  specific 
example  of  their  use  la  eelgrass  which  is  used  as  a  substrate,  as 
direct  food  for  a  small  number  of  herbivorous  species,  as  food  for 
detritivores,  as  a  stabilizer  for  a  mud  substrate,  and  as  cover  for 
organisms  requiring  quiet  or  silt-free  water,  (Phillips  1974). 


Marine  plant  communities  form  the  basis  for  some  of  the  most  complex 
food  webs  known  to  man.  Because  of  their  complexity  any  destruction 
of  these  plant  communities  will  negatively  effect  the  biota  of  the 
entire  estuary  and  the  upper  Snohomish  River  basin. 


Further  upstream  from  the  estuary,  vegetated,  nonforested  aquatic 
lands  are  composed  of  entirely  freshwater  marshes.  Like  marine 
plant  communities,  freshwater  marshes  also  tend  to  be  naturally  fertile 
systems  (Odum,  1971) •  Due  to  the  lack  of  tidal  action  and  flowing 
water,  they  effect  a  smaller  area  than  marine  plant  communities  and 
thus,  support  less  complex  food  chains.  However,  they  are  used  by  a 
large  number  of  wildlife  species  (i.e.,  beaver,  muskrat,  otter,  coyotes, 
raptors,  waterfowl,  song  birds,  Great  Blue  Herons,  fish,  benthic  in¬ 
vertebrates  and  amphibians) .  Some  of  these  species  live  almost  ex¬ 
clusively  in  marshes,  while  others  are  dependent  on  marshes  to  some 
degree. 


One  of  the  most  valuable  uses  of  marshes  la  their  ability  to  moderate 
extreme  highs  and  lows  in  stream  flow. 


621  Nereocystls  Communities 

The  kelps  (gyreocvstis  app.)  are  a  group  consisting  of  large  brown 
algae  which  are  often  a  conspicuous  component  of  the  shoreline. 
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Kelp  it  found  where  rock,  cobble,  or  coeree  gravel  substrates 
are  present;  and  exists  in  both  the  lower  intertidal  and  shallow 
subtldal  regions*  Due  to  its  size,  it  can  easily  be  discerned 
from  aerial  photographs  and  is  napped  in  both  the  Intertidal  and 
shallow  subtldal*  No  kelp  beds  were  found  in  the  Snohomish 
study  area* 

*622  Other  Algal  Associations 

Algal  communities  in  intertidal  areas  are  composed  of  green,  brown 
and  red  algal  types*  Certain  types  nay  be  separated  on  the  basis 
of  substrate  types  and  tidal  levels* 

*6221  Ulvolds 

Green  algae  occurring  mainly  in  the  low  to  mid  tide  range 
in  large  mats*  Characteristically  occurs  in  spring  and  in 
sheltered  areas  during  the  summer* 

6222  Lamlnarlan 

Brown,  flat-bladed  algae  of  from  one  to  four  feet  in  length 
occurring  in  low  intertidal  to  subtldal  area*  Present 
mainly  during  late  spring  through  fall  in  both  exposed  and 
protected  areas. 

6223  Fucolds 

Brown,  short  algae  occurring  year  round  in  both  exposed  and 
protected  areas  at  the  mid  to  high  tide  levels. 

*623  Eelgra8s  (Zostera  spp*) 

These  are  vascular  plants  which  grow  in  the  marine  environment. 

Two  species  of  eelgrass  occur  in  the  study  area— Zostera  marina 
and  noltli*  Eelgrass  species  cannot  usually  be  differentiated 
with  photo-interpretation  techniques. 

624  Salt  Marsh 

Salt  marshes  are  beds  of  rooted  intertidal  vegetation  which  are 
alternately  Inundated  and  drained  by  tides.  All  salt  marsh  plants 
collected  in  the  study  area  are  listed  in  Table  B-2.  The  seven 
salt  marsh  vegetation  types  found  in  the  study  area  are  depicted 
in  Figure  B-2. 

*6240  Other 

A  salt  marsh  type  which  does  not  fit  into  the  following 
categories. 

*6241  Car ax 

A  plant  community  in  salt  marsh  dominated  by  Lyngby's  sedge 
(Carex  1-yngbel)  *  This  community  occurs  primarily  along  the 
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edges  of  Ebey  and  Steamboat  Sloughs 


*6242  Trlglochin  -  Carex 

A  plant  community  where  seaside  arrowgrass  (Trlglochin  maritlmum) 
and  Lyngby's  sedge  are  dominant.  Percent  cover  of  species  occurring 
along  line  transects  was:  seaside  arrow-grass  (63  percent).  Lyngby's 
sedge  (31  percent),  salt  grass  (Diatichlis  splcata)(10  percent). 
Pacific  silverweej  (Potent ilia  pacifica)  (trace),  Baltic  rush  (trace) 
tufted  hairgrass  (Dcschampsia  caespitosa)  (trace),  lilaeopsis 
(Lllaeopsis  occidentalis)  (trace),  Lesser  cattail  (Typha  angustl- 
folla)  also  occurred  in  this  type  but  not  on  line  transects. 

*6243  Carex  -  Potentllla  -  Agrostis  -  Trlglochin  -  Des champs la 

A  plant  community  where  Lyngby's  sedge,  Pacific  sllverweed,  bent- 
grass,  seaside  arrowgrass,  and  tufted  hairgrass  are  dominant. 

Percent  cover  of  species  occurring  along  line  transects  was: 

Lyngby's  sedge  (53  percent),  Pacific  sllverweed  (24  percent), 
bentgrass  (16  percent),  seaside  arrowgrass  (one  percent),  tufted 
hairgrass  (two  percent),  Baltic  rush  (trace),  and  lllaeopsis  (trace). 
Seaside  arrowgrass  and  tufted  hairgrass  are  considered  dominant 
because  of  size  of  individual  plants. 


*6244  Juncus  -  Potentllla  -  Agrostis  -  Trlglochin  -  Deschampsla 

A  plant  community  where  Baltic  rush.  Pacific  sllverweed,  bent- 
grass,  seaside  arrowgrass,  and  tufted  hairgrass  are  dominant. 

Percent  cover  of  species  occurring  along  line  transects  was: 

Baltic  rush  (48  percent).  Pacific  sllverweed  (19  percent), bent- 
grass  (18  percent),  seaside  arrowgrass  (12  percent),  tufted  hair- 
grass  (1  percent),  lilaeopsis  (trace),  meadow  barley  (Hordeum 
brachyantherum)  (trace),  Douglas  aster  (Aster  sub-spicatus)  (trace) 
Lyngby's  sedge  (trace)  and  bulrush  (trace).  Tufted  hairgrass  was 
included  in  the  name  of  this  community  because  of  its  dominant  height 


*6245  Disturbed  Carex 


Continual  disturbance  by  drift  logs,  not  by  other  types  of  disturb¬ 
ance,  create  this  diverse  salt  marsh  community.  Common  plants  in 
this  type  are  Lyngby's  sedge,  Pacific  sllverweed,  common  sllverweed, 
Douglas  aster,  common  orache  (Atriplex  patula).  tufted  hairgrass, 
bentgrass,  meadow  barley,  bulruch,  common  cattail,  seaside  arrow- 
grass,  and  meadow  goldenrod  (Solidago  canadensis). 

*6246  Sclrpu8 

^  monotypic  community  dominated  by  bulrushes  (Scirpus  acutus  or 
S.  validus) . 


*6247  Salicornia 


A  salt  marsh  characterized  by  the  presence  of  pickleveed  (Salicornia 
virginica) .  Pickleweed  was  found  only  on  Jetty  Island  and  shore¬ 
line  of  Tulalip  Bay.  Associated  plants  are  Lyngby's  sedge,  sea- 


Table  B-2  Plants  found  growing  in  salt  marshes  of  the  Snohomish  River  estuary 


Scientific  Name 


Common  Name 


Atrostia  alba 
Atriplex  patula 
Aster  subspicatus 
Carex  lyngbyei 
Co tula  coronoplfolla 
Delphinium  sp. 
Dlstichlis  splcata 
Glaux  maritime 
Hordeum  brachyantherum 
Jaumea  carnosa 
Juncus  baltlcus 
Lllaeopsis  occidental Is 
Plantago  marltlma 
Potentllla  anaerlna 
Potentilla  paclflca 
Ranunculus  cycbalarla 
Rumex  occidental! a 
Salicornia  virginica 
Sclrpus  acutus 
Sclrpua  amerlcanus 
Sclrpua  cernuus 
Sclrpus  valldus 


Bentgrass 
Common  Orache 
Douglas'  Aster 
Lyngby's  Sedge 
Brass  Buttons 
Tufted  Halrgrass 
Saltgrass 
Saltwort 
Meadow  Barley 
Jaumea 
Baltic  Rush 
Lllaeopsis 
Seaside  Plantain 
Common  Silverweed 
Pacific  Silverweed 
Seaside  Buttercup 
Western  Dock 
Pickleweed 
Hardstem  Bulrush 
Three-square  Bulrush 
Low  Club rush 
Softstem  Bulrush 


Table  B-2  continued 


z 

Sldalcea  hendersonil 
Solldago  canadensis 
Spergularla  sp. 
Trlglochin  maritlmum 
Deschampsla  caespltosa 


Henderson's  Checker-mallow 
Meadow  Goldenrod 
Sandapurry 
Seaside  Arrowgrass 
Tufted  Halrgrass 


\ 
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•Id*  arrovgraaa,  aaltgraaa,  aaaalda  plantain  (Plantago  maritima), 
bantgraaa,  jaumaa  (Jaumaa  carnosa) .  Pacific  ailvsrweed,  Baltic  rush, 
lilaaopsls,  and  brass  buttons  (Cotula  coronooif olia) . 

625  Brackish/Prashwatar  Intertidal  Marsh 

Low  araas  which  have  an  Influx  of  tidal  water*  These  waters  may  be  brack¬ 
ish  or  fresh.  Characteristic  vegetation  Included  cattails,  bulrushes,  and 

sedges. 

*6250  Other 

A  bracklsh/freshwater  Intertidal  marsh  type  which  does  not  fit  into 
the  other  categories. 

*6251  Scirpus 

Marshes  where  bulrush  (mostly  Scirpus  validua)  is  the  dominant  ,  if 
not  only  plant. 

*6252  Scirpus  -  Typha 

Marshes  where  bulrushes  and  common  cattail  have  almost  equal  den¬ 
sities.  Few  other  plants  occur  in  this  type. 

*6253  Typha 

Marshes  where  common  cattail  is.  the  dominant  or  monotypic  plant 
species. 

*6254  Carex 

A  marsh  which  is  dominated  by  Lyngby's  sedge ^  This  class  is  sim¬ 
ilar  to  the  Carex  habitat  class  (6241)  in  slat  marshes  in  that  it 
grows  along  the  edge  of  the  sloughs.  The  main  difference  is  the 
water  salinity. 

626  Freshwater  Marsh 

Low  areas  or  depressions  which  contain  standing  water  for  all  or  a  portion 
of  the  year—not  under  marine  influence.  Characteristic  vegetation  consists 
of  cattails,  sedges,  bulrushes,  and  other  marsh  plants. 

*6260  Other 

A  freshwater  marsh  type  which  does  not  fit  into  the  other  categories. 
*6261  Scirpus 

Freshwater  marshes  where  bulrushes  are  the  dominant  plants. 

*6262  Typha 

Freshwater  marshes  where  cattails  are  dominant.  In  some  areas,  splrea 
may  occur  in  equal  densities,  exemplified  by  the  marsh  directly  on 
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tha  cast  aid*  of  ths  Highway  2  bridga  ovar  th#  Snohomish  Rivar. 

*6263  Sclrpua  -  Typha 

Marthas  whara  bulrush  and  catcall  ara  co-dominant. 

*6264  Juncus  daprassion/pastura 

Marshas  which  ara  pasturad.  Tha  dominant  plant  is  a  rush  (Juncus 
affdsus). 

*6265  Carax 

Ml  as  whara  sadgas  ara  tha  dominant  vagatation. 

>63  Aquatic  Land-Nonvagatatad 

Substratas  which  ara  important  habitats  for  many  banthic  lnvartabrates. 

Batch  substratas  ara  important  biologically  for  the  diverse  benthic  inverte¬ 
brate  community  they  support.  These  invartabratas  ara  important  sources  of 

food  for  diving  ducks,  shorabirds.  fish,  and  man. 

631  Rock 

Includes  both  solid  bedrock  and  boulders  which  are  too  large  to  be  con¬ 
stantly  moved  about  by  wave  or  currant  action.  Rock  habitats  are  most 
characteristic  of  high  exposure  areas  (high  degree  of  wave  or  current 
action),  although  they  also  occur  in  more  protected  environments.  The 
occurrence  of  tldepools  offers  a  unique  habitat,  generally  characterized 
by  an  abundant  and  diverse  community. 

632  Cobble 

Consists  almost  entirely  of  uniform-sized  cobbles  with  very  little 
sand  or  gravel  present.  The  absence  of  smaller  particles  distinguishes 
this  substrate  from  the  mixed  coarse  class,  and  results  from  high  energy 
wave  conditions  capable  of  moving  even  the  cobbles.  This  biological 
community  is  characterized  by  a  low  species  diversity  with  relatively 
few  numbers  of  each  species  present. 

633  Consfsts^oPcobbles,  gravel,  and  sand.  Associated  with  moderate  energy 
conditions  but  is  occasionally  found  in  lower  energy  areas;  in  this  case, 
there  is  often  some  mud  present.  High  species  diversity  and  high  numbers 
of  organisms  are  associated  with  this  habitat. 

634  Mixed  Medium 

Includes  beaches  comprised  of  coarse  gravel  and  sand  occurring  together 
and  those  beaches  consisting  of  essentially  pure  coarse  gravel.  Mixed 
medium  beaches  occur  along  high  energy  shorelines.  As  with  a  cobble 
beach,  the  biological  community  has  low  numbers  of  individuals  and  low 
species  diversity. 
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635  Mixed  Fine 

Composed  of  fine  gravel,  sand,  and  mud.  Usually  occurs  in  protected 
areas  but  occasionally  in  moderate  energy  areas  and  is  associated 
with  a  rich,  diverse  biological  community. 

*636  Sand 

Occurs  in  either  highly  or  moderately  exposed  beaches.  As  a  rule,  the 
more  protected  the  beech,  the  finer  the  sand  particles.  Coarseness 
of  the  send  greatly  affects  the  associated  biological  community. 

*63?  Sand-silt  or  Muddy-sand 

Fine  sand  and  silt  form  a  characteristic  habitat  in  protected  areas  such 
as  bays  and  estuaries.  Contains  a  more  diverse  and  abundant  blologlcr.l 
community  than  either  a  sand  or  mud  habitat. 

*638  Silt/Clay  or  Mud 

Made  up  of  vary  fine  particles.  As  a  result,  this  substrate  is  extremely 
soft  and  sometimes  dangerous  to  walk  in.  Mud  occurs  only  in  areas 
where  wave  action  and  currents  are  extremely  low,  such  as  at  the  heads  of 
bays  and  estuaries.  Due  to  this  location,  mud  is  often  associated  with 
brackish  waters. 

7  Other  Lands 

Lands  not  identified  in  the  rest  of  the  classification  system. 

71  Spits 

Shoreforma  created  when  sand  and  other  fine  sediments  eroded  from  cliffs  or 
bluffs  are  carried  by  alongshore  drift  and  deposited  at  bay  mouths  or  coastal 
obstructions.  Marsh  and  beach  grassland  vegetation  typically  Invade  the 
upper  portions  of  these  important  resting  areas  for  gulls  and  shoreblrds. 

The  only  spit  in  the  study  area  is  located  in  Tulallp  Bay.  Spits  have 
significant  value  as  resting  sites  for  large  numbers  of  animals,  particularly 
birds.  Their  isolation  and  unobstructed  view  make  them  especially  Important 
for  safety  and  freedom  from  disturbance.  Numerous  shoreblrds,  gulls,  terns, 
waterfowl  and  harbor  seals  frequently  car.  be  observed  on  undisturbed  portions 
of  spits. 

*711  Vegetated  Spit 

If  the  vegetated  area  of  a  spit  is  less  than  can  be  mapped  at  scale, 
the  entire  spit  is  designated  a  vegetated  spit. 

712  Nonvegetatsd  Spit 

The  nonvegetated  parts  of  larger  spits  and  smaller  spits. 

*GB  Gravel  Bar 

Bars  which  are  formed  along  rivers  and  are  composed  primarily  of  gravel. 
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*SB  Sand  Bar 

Bara  which  art  formed  along  rivara  and  ara  composed  primarily  of  sand* 

The  biological  importance  of  graval  and  sand  bars  is  extremely  varied. 

Both  graval  and  sand  bars  have  back  addles  formed  downstream  from  them, 
which  ara  uaad  as  resting  areas  for  migrating  salmonlds*  F  or  this  reason 
they  are  also  important  recreational  areas  for  fishermen*  They  both  are 
used  as  nesting  areas  for  killdeer,  and  spotted  sandpipers*  Also*  if 
succession  is  allowed  to  proceed  they  will  become  vegetated  and  then* 
will  be^critlcally  important  riparian  habitat  types*  Physically*  the  de¬ 
position  of  sand  and  gravel  plays  an  important  part  in  slowing  down  and 
spreading  out  flood  waters* 

Gravel  bars*  when  submerged*  are  important  substrates  for  aquatic  insects* 
and  most  Importantly*  they  are  used  as  spawning  areas  for  salmonid  fishes. 

Losses  of  sand  and  graval  bars  will  be  detrimental  to  the  biota  of  the 
Snohomish  River  basin. 


•'  .  .v’ 
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Appendix  C 


Area  totals  (acres  and  hectares)  of  all  habitat  classes  found  on  the  6- 
1:6000  and  1-1:12000  base  maps  for  the  Snohomish  River  basin  below  the 
confluence  of  Ebey  Slough  with  the  Snohomish  River. 
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